Introduction

O.D.e 232.315
Since a few years X-rays have been used by seed control services to determine the quality and the germinability of forest tree seeds. These modern techniques have also the advantage of gjving immediately a fair sample of the development of embryo and endosperm. On the other hand the Rontgen analysis is very functional to put into practice a severe and efficient seed selection by which it becomes possible in vi w of certain scientific purposes, to work with a specific seed type.
The so called limit-rays (50 r) are used to avoid disturbant effects on the physiological and genetical character of the embryo cells by using X-rays. It is to assume lhat X-ray irradiations act upon reactions on high energeticallevel. For this reason it was set out to examine the enduring chara ter of SOIn physiological changes caused by long time X-ray irradiations (0 r -+ 10.350 r).
Material and e:mployed :methods
After an imbibition time of 24 h selected seeds of Picea Abies KARST. (provenance Bodensee) were irradiated during different times. The X-ray source was a Picker X-ray apparatus with following characteristics : KV = 85 mA = 5 distance source-material -60 cm ,... Then the irradiated seeds were put into germination conditions on cotton swabs, which were in direct contact with a nutrition.
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The nutrition solution (pH = 6,7), upon which the supports for the swabs floated, contained per lit. water: 0,2 gr KN0 3 p.a. Ca + Cb = total chlorophyll content in mg/ml.
The determinations of the fresh weight occured immediately after dividing the primary shoot in the considered levels. ., r- The cotyledons (N.K.) must be considered separately., They were already present in the seed at the irradiation moment. The rest of the needles (N.1 --+ N.S) didn't have such a degree of development during the X-ray treatment.
Results
Influence of X-rays upon the fresh weight
The The X-ray effect disappears faster by needles belonging to just arisen levels. Consequently we can suppose that the influence upon N.1 will disappear rather quickly. It is possible to come later to a situation where, for every irradiation time, the fresh weight of a certain level is identical with the fresh weight of the 0 r-control. . ... .~ "' " , . ,. For the chlorophyll a content as well as for the chlorophyll b content the same conclusions may be made and consequently the same may be said about the total chlorophyll content because these data were calculated by means ofthe chlorophyll a and chlorophyll b contents.
Such as for the influence of X-ray irradiations on the fresh weight the cotyledons must be considered separately: at the irradiation moment these needles were already present in the seed. At longer irradiation times the chlorophyll content decreases and a minimum is attained at 30 min (probably between 30 min and 45 min), after which the content increases again. The value for 120 min in this level (N.l) is very low because a dose of 10.000 r brings on to the fact that the seedling is poor in needles or that the needles begin to die off. It is most probably that a dose of lO.OOO r determines the survival limit.
This minimum at 30 min also appears in N.2, N.3 and NA, but it is not so clearly pronounced when the needles are older (N. During the X-ray treatment the needles are not yet formed by the apex of the shoot with exception of the cotyledons. At this stage of the germination not many enzymatic processes have occured and we may suppose that a great part of the precursors, necessary for formation of chlorophyll, were not synthesized.
By examination of mentioned data it brings out that X-rays have an influence on the rapidity of the chlorophyll synthesis (<< rapidity» effect). A certain quantity of X-rays (30 min = 2.590 r) is the cause of a slow chlorophyll synthesis. This quantity of X-rays probably has an influence on the formation reaction on high energetical level.
This « rapidity» effect gets lost, according to the fact that the needles become older (N.l -+ N.5). It occurs on a rapid manner with short irradiation times (8 min, 16 min) and the fact remains a long time with high quantities of X-rays. The disappearance of the irradiation effect was also noticed during the discussion of X-ray influences on the fresh weight.
As the cotyledons are present in the seed and that some already have a green colour during the X-ray treatment, it can be supposed that the greater part of the enzymatical and synthetical processes of the chlorophyll synthesis are already at an end. The data of this level (N.K.) correspond with the results of the influence of X-rays on the fresh weight. It can be named a «formative» effect: the chlorophyll content increases in proportion to the fresh weight.
On the other hand the supposition can be made that N.4 and N.S are transitional stages. Here the «rapidity» effect has only a little influence and the needles, according as they become older, will have the same chlorophyll contents as the cotyledons: when the «rapidity» effect disappears the «formative» effect appears more clearly.
In the discussion of X-ray influences on the formation of chlorophyll has appeared that the conclusions for the chlorophyll a, the chlorophyll b and the total chlorophyll content are parallel. In future, only the total chlorophyll content will be considered. The chlorophyll contents of the 0 r-control decrease regularly from N.5 to N.1. On the contrary seedlings, coming from X-ray treated seeds, don't have such a regular decrease because there is an interaction between « rapidity» and «formative » effect. 
Sutntnary and conclusion
Since a few years many X-ray techniques have been used for the control of forest tree seeds.
The influence of high quantities of X-rays and the enduring character of these irradiations have been examined.
After an imbibition time of 24 h selected seeds of Picea Abies KARST. (provenance Bodensee) were irradiated during different periods, corresponding with 0 r, 690 r, 1.380 r, 2.590 r, 3.880 r, 5.175 rand 10.350 r. Determinations of the fresh weight and the chlorophyll content in different levels of the primary shoot have been done on nine weeks old seedlings.
Influence of X-rays on the fresh weight
a. An irradiation time of 30 min (2.590 r) has a pOSItIve influence on the fresh weight of each considered primary shoot level. b. The irradiation effect disappears according as the seedlings grow up and the slightest influence has been observed in the lowest levels of the primary shoot. c. The influence of the irradiation is not so strongly marked in the cotyledons because these needles are already present in the seed at the moment of the applied irradiations.
Influence of X-rays on the chlorophyll synthesis
a. An irradiation time of 30 min (2.950 r) has a negative influence on the chlorophyll synthesis. This quantity of X-rays probably brakes high energetic reactions, necessary for the formation of chlorophyll. Irradiation times of 8 min (690 r) and 120 min (10.350 r) have a positive influence. b. This X-ray effect get lost according as the needles become older and is replaced by a «formation» effect. This influence is nothing else than a chlorophyll synthesis taking place in proportion to the fresh weight. c. The cotyledons must be considered separately. They are only liable to the «formation» effect because a great part of the precursors, necessary for the formation of chlorophyll, exists before the X-ray treatment.
The influence of the used irradiations (0 r ~ 10.350 r) is in the beginning of the development of the seedling very high, but disappears when the plant grows up. There can be expected that on one year old seedlings the consequences of a X-ray treatment can hardly be discovered anymore.
On the other hand there must be mentioned that an irradiation time of 120min (1O.350r) brings on a reduction of the germination percentage. Probably 10.000 r is the lethal limit dose.
